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infiatai Detail Description Paragraph - DETX (5): 

Bioreso) (00331 To function effectively in repairing the IspitVe'll the biocompatible 
Anchoret osteogenic band, particularly when fabricated in whole or in part from 
Techniqi biological material such as bone, tendon, ligament, and small intestine 
Method < submucosa tissue, is first processed to clean the tissue of blood and debris, 
Device" anQl t0 sterilize the tissue by routine procedures as described below. The 

processed tissue is then fashioned into one or more elongated sections. The 
dimensions of an elongated section are selected so that the material possesses 
sufficient length to span and be affixed to the affected y3;rt;efe£i : e:, : and also 
possesses sufficient width and thickness to impart toughness, .^iexiba^Iiiitv and 
Spinal.jj strength to the section. One skilled in the art will recognize That" the*^ 
Spinal..( elongated section of material, particularly an elongated section of bone, can 
Spinal .( De further cut or machined by any convenient method into a variety of different 
Methods, shapes as 3hown in FIGS. 1A-1C. For example, FIG . 1A schematically depicts one 
Spinal...*! emD odiment of an elongated section of bone which is further cut or machined to 
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3pAnal...( proving e nd and middle portions possessing the same width, FIGS. 1B-1C 
Spinal..( schematically depict other e 
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chematically depict other embodiments wherein an elongated section of bone is 
further cut or machined to provide end portions possessing a greater width than 
the middle portion, and end portions having a round (FIG. IB) or square (FIG. 
1C) configuration that tapers off. Likewise, the processed tissue, when 
fibrous or prepared as thin sections, can be woven or knitted to form a 
cloth-like material useful as the biocompatible osteogenic band herein. 
Another configuration of a biocompatible osteogenic band useful in the practice 
of the invention herein would be a composite structure such as a central core 
of demineralized monolithic bone surrounded by a weave of b'iTc'a^sor.ba fibers. 
The anchoring of the implant would be assisted by the ^' i:o!afi 3;o;rb;3bT^"Tip'e rs 
while the demineralized monolithic bone core would provide osteogenic 



characteristics. The term "monolithic" as utilized herein 
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having a total surface area of at least 40 



refers 
mm. sup, 



to 
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Detail Description Paragraph - DETX (15) : 

[0043] In a particularly useful embodiment, the elongated bone section or 
sections are segraentally demineralized. The term "segmentally demineralized" 
as applied to the elongated bone section (s) refers to elongated bone section (s) 
wherein one or both end portions of the bone section (s) remain fully 
mineralized or are surface demineralized and the middle portion "of the bone 
section (s) is fully or partially demineralized. The extent of demineralization 
of the segmentally demineralized bone section is generally up to about 10 
percent for one or both end portions and at least 50 percent for the middle 
portion. The fully or partially demineralized middle portion imparts to the 
elongated bone section (s) sufficient flexibility and strength to allow that 
portion of the bone section to bear the load of the posterior £j&J}3. vhile each 
end portion of the elongated bone section (3) is securely affixed to the 
vertebral body at the sites of affixation. FIG. 2 schematically depicts a 
segmentally demineralized bone section possessing fully mineralized end 
portions 3 and a partially demineralized middle portion 4. The segmentally 
demineralized bone section can be prepared by procedures known in the art as 

* j \ *-:*-*•'■* *-t *■ 
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braid (FIG. 3A) . A plurality of demineralized, elongated bone sections can be 
aligned longitudinally and twisted together to form a multi-bone section 
bundle, which can then be used to form a multi-bone section braid of three or 
more bundles (FIG. 3B) . The demineralized bone sections can be longitudinally 
InteryeJ ali-9 ne d to form a single untwisted bundle (FIG. 3C) or twisted to form a 

single-twisted bundle (FIG. 3D) . Two or more bundles of multi-bone sections 
can be wrapped around each other to form a two or more bundle helix (FIG. 3E) . 
The end of the tension band is sealed into a mesh tube 5 made from a 
< ^:i: r c : aG'3"cHb'a61 : e or noniH.bliKcaB'sc ! r^a^re polymer. 
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[0047] The iglieKlible demineralized bone sections 
variety of different structures as shown in FIGS. 



can be arranged to form a 
3A-3E. For example, three or 



more demineralized, elongated bone sections can be woven together to form a 
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Detail Description Paragraph - DETX (36): 

[0064] The biocompatible osteogenic band can 



also be fabricated in whole or 



.ppindj.„i ^ n p art f r om ligament tissue. Ligament tissue itself is not osteogenic, but 

bpi H3X C 1 1 ^ j 1 . „ ^ _ _ ^ ^ _ _ c * . j j ^_ 



Spinal. c 
Appara.ti 
D.eyice.3, 
Method.. 
Spinal... 
Interve 



US 2QQ2Q1Q 7 57Q~I JUj2 00 20808.; 17 



US 20020072806 
US 20020032483 
US 20020007218 
US 20010031967 
US 20010020188 
US 6752831 B2 
US 6733531 Bl 

US 6679887 B2 

US 6652592. Bl... 
US 6592625 B2 
US 6576017 B2 
US 6261295 Bl 
US 6261293 Bl 
US 6258094 Bl 



jU =20020613 
:-U 120020314 
IU =20020117 
|U =20011018 
iU =20010906 
iU =20040622 117 
iij =20040511 
iU 120040120 
iU =20031125 
iij =20030715 
iij 126030610 17 
iU 120010717 
iU =20010717 
iU =20010710 



US 6241769 Bl ! ;U =20010605. 
US 6241733 Bl I jli =20010605 
US 6096080 A = jU =20000801 



17" 


Spinal...c 


14 


Intervei 


22 


Flexible 


14 


Interve.] 


8 


Spi n a i;..; 


17 


Bi.o.c.omp.< 
S.o.f.t....an( 


21 


20 


Appara.ti 


14 

191 


Sp.i.nal..( 


34... 


Dove t.ai '. 
Se lectin 


Il7 


Bi.oc.ompt 


130" 


Anchor it 


120 


Surgica! 


\2l" 


S.e.qment.c 




Spinal .( 


i7 

119" 


Spinal..; 


[20 
120 


Cuttinq. 
End... cut 
Surqica! 


lis: 

120 
!20: 


Implant. 
Tome. apj 
Appara.ti 



can be made osteogenic by the incorporation of various osteogenic components as 
described above. Ligament tissue which is useful in fabricating the tension 
band can comprise an entire excised ligament, or at* least one elongated section 
of ligament or a plurality of elongated sections of ligament. Ligament tissue 
can be obtained from an autogeneic, allogeneic or xenogeneic source, and 
preferably is obtained from an autogeneic or allogeneic source. The whole 
ligament can be excised from the source by techniques well known in the art and 
utilized in its entirety or cut longitudinally into an elongated section or 
sections of ligament using conventional techniques known in the art. The whole 
ligament or section (s) of ligament can be further cut to the desired size to 
conform to the region of the posterior ^xine being repaired. Ligament tissue 
obtained from an allogeneic or xenogeneic source can be further treated by 
various agents to reduce its antigenicity or with various medically/surgically 
useful substances as described above. 

Detail Description Paragraph - DETX (49) : 

[0077] The biocompatible osteogenic band described herein can be affixed to 
at least one site on each of two or more vertebrae at any region of the 
anterior or posterior in need of repair, preferably the posterior ;3p l #ry £li: 

and more preferably the lumbar region which bears heavier loads than other 
regions of the posterior splih'e . The site of affixation on each vertebra 
includes, but is not limited to, a vertebral body, pedicle, transverse process, 
mamillary process, inferior articular process, superior articular process, 
spinous process and accessory process. Preferably the site of affixation i3 
the pedicle. FIG. 4 is a diagrammatic right lateral view of the described 
biocompatible osteogenic band 7 affixed to the transverse processes of lumbar 
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Detail Description Paragraph - DETX (50) : 

[0078] Selection of the particular two or more vertebrae for 



affixation of 
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Detail Description Paragraph - DETX (53) : 

10081] In a particularly useful embodiment, the present method is utilized 
in conjunction vith other known methods for repairing the ^pi'rve-l; particularly 
intervertebral spinal fusion, which is often performed to treat an anomaly 
involving an intervertebral disc caused by injury, disease or a degenerative 
disorder. Intervertebral 'sp'lnal fusion is typically carried out by completely 
removing the intervertebral di3C and inserting an anterior supporting structure 
8, inside the interbody, interdiscal space to facilitate repair and healing 
(see FIG. 6) . Over time, bone grows across the anterior supporting structure 
and the adjacent vertebrae grow together and fuse. 
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Spinal <J Detail Description Paragraph - DETX (54): 

(0082) Various types of anterior supporting structures have been employed in 
intervertebral spi ; hal fusion and are well known in the art 3uch as a plug, bone 

owel, prosthesis, cage device, bone graft, e.g., a machined laSil^ilrallll: or 
autograft bone substitute, femoral ring, iliac crest graft, fibula, etc. For 
example, U.S. Pat. Nos. 4,834,757 and 4,878,915, each incorporated herein by 
reference, describe the use of plugs which are inserted into the disc space. 
In U.S. Pat. No., 4,834,757 the plug is a biocompatible composite cage which 
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is intended to contain autologous or allogeneic bone to facilitate and promote 



64 Spinal "c Done ingrowth. In U.S. Pat. No. 4,878,915 the plug is a solid device 
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intervel containing barbs for biting into the bone as well as spaces between the barbs 
Devices to facilitate bone ingrowth. U.S. Pat. No. 5,895,428, incorporated herein by 
Spinal c reference, describes an implant having an upper member which pivots and is 
Interyei locked to a lower member. The upper portion of the upper member and the lower 
Flexible portion of the lower member engage adjacent vertebra and have ceramic surfaces 
Interye.] which allow bone ingrowth. U.S. Pat. No. 5,899,939, incorporated herein by 
Spinal..: reference, describes a dowel-shaped bone-derived implant. U.S. Pat. No. 
Biocpmp.< 6,045, 580, incorporated herein by reference, describes a bone implant derived 
Soft anc from the iliac cre3t. U.S. Pat. No. 5,972,368, incorporated herein by 
Apparati reference, describes the use of bone graft substitute compositions and spacers 
Spinal... c wn j. c h include a body composed of a deactivated bone graft. The body of the 
Ppyet.ai- 3 p acer can include flat spacers, bone dowels, cortical rings, bone chips and 
Select 0 ther suitably shaped bone pieces. Bone dowels from allogeneic femoral or 
tibial condyles are also commercially available from Osteotech, Inc. 
Medically/surgically useful substances and osteogenic components as described 
above with respect to the tension band can also be incorporated in, or 
associated with, the anterior supporting structure. 
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Detail Description Paragraph - DETX (55) : 

[0083] FIG. 6 depicts a biocompatible osteogenic band 7 used in conjunction 
with an anterior supporting structure 8 to repair a disorder. The 

anterior supporting structure 8 is inserted in the disc space between adjacent 
vertebrae prior to affixing the biocompatible osteogenic band 7 to the adjacent 
vertebrae of the posterior ;spi;ive. For example, after the anterior supporting 
structure 8 is inserted in thedisc space between the adjacent vertebrae, the 
biocompatible osteogenic band 7 can be affixed to the posterior spine by 
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Detail Description Paragraph - DETX (5) : 

[0022] Referring further to FIG. 2, jll'esilbTfi ligament 14 
portion 12 between the endplates of the adjacent ^;r-t>#r $4 . 
upper ligament portion 15 that extends in 



j Spinal 
jlntervei 
Flexible 
lintervei 



US 20020107572 H 100 208 0* ■ Scinai i' 



32:' 



mm 



m 



mi 



3«; 



4&i 



mm 


mm 




mm 




mm 


•.*- 


mm 


mm 


mm 


*.*. 


AS:: 



20020107570 
20020072806 
20020032483 
20020007218 
20010031967 
20010020188 
6752831 B2 
6733531 Bl 
6679887 B2 
6652592 Bl 
6592625 B2 
6576017 B2 
6261295 Bl 
6261293 Bl 
6258094 Bl 
6241769 Bl... 
6241733 Bl . 
6096080 A 



iU 120020808 
|U 126620613 
iu =26620314 
|U =20020117 
iU =20011018 
iU =20010906 
iU =26040622 
iU =20046511 
iU =20040120 
iU 120031125 
ill =20030715 
!U =20030610 
!U 120010717 
!U =26010717 
iU =20010710 
iU 120010605 
iU T26610605 
iU 120000801 



H7 jBiocompj 
[21 jsoft anc 

120 jApparati 

Tl4...|Spi.n.ai..( 
jl^L.l.Doyetai; 
|34 ...|Se lectin 
jl7 .jBiocpmp. 
j30... Anc.h.o.ri 
|2Q Surqica 

121 jSegnient 
Jl4.11spinall 
["7 {Spinal.. 
liS.icu.t.tinq. 
J2 QL. End ...cu t 
j20..j.Sur.qi.c.a 
i 1 8... j Implant. 
J"2Q... Tome ap 
.!2.6.jAppar.at 



is secured to body 
Ligament 14 has an 
the superior direction along at least 
a portion of upper V8:£5ebra:£ body VI. RleK-ilble ligament 14 also includes a 
lower ligament portion 16 that extends in the inferior direction along at least 
a portion of the height of lower ye;r.t^cr;al body V2. It is also contemplated 
that upper portion 15 can extend superiorly to the yarlteb'iral body positioned 
above ^jritsbr^i body VI, and that lower portion 16 can extend inferiorly to the 



y££t£fer;ai. body positioned below ye;r"re£r"al body V2. Although upper portion 15 
and lower portion 16 are illustrated as having a rectangular shape, other 
shapes for ligament 14 are also contemplated, such as triangular, square, 
circular, and other multi-sided and curved shapes. Upper portion 15 can have a 
first fastener bore 20 for receiving a first fastener 24 and lower portion 16 
can have a second fastener bore 22 for receiving a second fastener 26. The 
fasteners of the present invention can be in the form of a threaded screw and 
made from metal, bone, polymer, bi o ;jj ;'a t j j jo;ri lilrfejsffi r k>;a&r^ material, or other 
material known in the art. 

Detail Description Paragraph - DETX (7) : 

[0024] Body portion 12 has a cavity 18 to provide an area to receive 
material that promotes bony incorporation and fusion. Prior to positioning 
body portion 12 into the disc space, bone growth promoting material 28 may be 
positioned in cavity 18 to encourage bone growth into and through body portion 
12. Bone growth material can be any type of material known in the art. It is 
further contemplated that body portion 12 can be provided without a cavity for 
procedures in which •spj§ya : l fusion is not desired. 

Detail Description Paragraph - DETX (10) : 

[0027] In one specific application, implant 10 is positioned from an 
anterior approach is for fusion of the cervical spjijnjfi . Body portion 12 can 
have any shape', including a specific shape for insertion in the disc space in 
the cervical region, such as those shapes and configurations identified in U.S. 
Pat. No. 5,989,289 which is incorporated herein by reference in its entirety. 
In another specific application, implant 10 is positioned from an anterior 
approach to the lumbar : gp3;ihe . In these applications, body portion 12 can have 
a shape - adapted for insertion in the di3c space in the lumbar region of the 
•sp£n'££ such as. those shapes and configurations shown in U.S. Pat. Nos. 
.§T§P,967 5,397,264, each of which i3 incorporated herein by reference in 
its entirety. 

Detail Description Paragraph - DETX (14): 

[0031] Referring now to FIG. 4, there i3 shown another embodiment implant 80 
for use in vertebral fusion procedures having particular application in the 
lumbar region of the jsp&n^ . Implant 80 has a rigid body portion 82 extending 
between a leading end 90 and a trailing end 92. A number of threads 88 can be 



